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The artesian well water level fell during the month from 
34.85 to 34.75 feet above meen sea level. April 30, 1902, it 
stood at  34.10. The average daily mean sea level for the month 
was 9.65 feet, the assumed annual mean being 10.00 feet above 
datum. 

Trade wind days, 27, (1 NNE.); normal, 20; average force of 
wind during daylight, Beaufort scale, 3.2. Average cloucli- 
ness, tenths of sky, 5.1; normal, 5.1. 

Approximate percentages of clidrict rainfall as compared 
with normal: Hilo, 185; Hamaha ,  185; Kohaia, 185; Waimea, 
112; Hona, 145; South Iiau, 80; North Kau, 1-10; Puna, 155; 
Maui, 150, except Iiula, only 16; Oahu, town, 80; I<oolau, 175; 
elsewhere on the island, 130; Kauai. 150, except Hanalei, 9-10. 
The heaviest %hour rainfalls for the month were a t  Nahiku 
(800). 7.08, 29th: Puuohua, 5.39 ancl Iial)oha, 5.30 on t,he 15th. 

For April, 1902, it was 9.75. 

Beaciest monthly rainfall Puuoliua, 48.85. 

Mean fetnperutiire table. 
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Xohala dew-point average, 6S.7O ; relative humidity, 84 per 
cent; Magnetic Station, 62.2’ and 69 per cent; Ewa Mill, 60.5O 
and 58 per cent. 

Heavy surf, 5th, Il-lFith, 18th; lightning seen at  Pepeekeo, 
25th ani1 26th. light snow 011 Rhuna Kea, 11th; slight earth- 
quake at Hilo, 2 a. in., 19th. 

An unusually large meteor passecl over East Hawaii from 
the south at  5 3 0  a. m. on the 80th, seen at  Hilo, North Hilo, 
Hamakua, and said to have been visible over Haleakala on 
Maui; though there may linve been two distinct meteors. The 
noise of its passage was mistaken for thuncler by the Pepekeo  
observer and others. A fragment weighing over a ton is re- 
ported as having been found by a native in I k u ,  but no snb- 
sequent report has yet confirmed this. 
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THE WATER EQUIVALENT OF SNOW ON GROUND. 

In a let,ter of March 7, 1903, to Dr. H. C:. Frankenfieltl, in 
charge of the River and Flood Service, Mr. Cliarles A. Miser, 
resident engineer of tlie Ruiuford Falls Power Company, a t  
Rumford Falls, Me., on the Antlroscoggin River, cominiiiiicates 
the following interesting observations: 

“My usual gaging of the snow on the ground consists in 

ltj’ I ’ I I k R L w  1. h l r \ h R ,  ( ’ i \ i l  Enginerr. Rumfor41 Falls, Me. 

23-2 

simply getting a correct and full sample of the snow on the 
ground and then melting i t  to get the wnter equivalent. The 
sample is secured by forcing a cylinder clown to the ground, 
then shoveling down arounil it and inserting a sheet metal 
bottom and lifting it out. On my VOlUlltRry observer’s report 
for March, 1900, there is given my first report of such meas- 
urements. On account of the unusual depth of snow on the 
ground a t  a late date and its peculiar condition, I was led to 
make some measurements that season: these were on &larch 17, 
depth of snow, 38 inches; water etluivalent,. 10.4:) inches; 
on  the 31st the snow had settled to 20 inches, and the water 
equivalent was 9.84 inches. This represents orclinarily about 
100 incliels of winter snowfall, and is practically the wliole 
winter’s precipitation, to be acldecl, when i t  runs off, to the 
greater spring precipitation. Think of this depth of water cov- 
ering the surface waiting to be released, and iniagine what mould 
happen if a11 of i t  shoulcl run a t  once into the little river chan- 
nels ! This inust hare an important bearing on flood warnings. 
By gaging the snow, one can know in advance what may be 
espectecl, niodifiecl of course by considerations as to wliether 
tlie snow melts anel evaporates in tlie sunshine only or melts 
with the aclclecl help of a warin rain. I have kept 1111 the meas- 
ureuients since in$ first olxerration in 1900. especially at the 
end of wiuter when the snow begins to go off. 

“ h o t h e r  thought that let1 me first to such observations \vas 
my need of  it suecient explanation for certain iiioiitlily records 
of run off amounting to from 200 per cent to 500 per cent of the 
monthly precipitation. Of course this applies only to northern 
rivers, but tlie higher tlie altitude and latitude the more i t  
means. At  my present station, this season, the snow on the 
ground in an open place where m y  gage stnncls, measured on 
the 28th of Fel)ruary, 1903, only I!) incahes, and gave 6.29 
iiichels of water. but above us in the woocls the snow is reported 
to be 4 to G feet deep. In  connection with some of the north- 
ern rivers, this water that is helJ liack, lieing stored in con- 
gealed forin ant1 waiting to go down, slioulcl l)e taken into 
consicleration in orcler to get soim sdvanced inforniation.” 

RIVER FLOODS AND MELTING SNOW. 
B1 <’IIhRLhs .I. h f I \ F R .  ( ‘ i r i l  Engiueer, Kulut’oi~l Fall,, Me , i l a t d  . l ]~ri l  2S, 1903 

The minimum cliscliltrge of the Androscoggin River occurs 
in February, and during tlie winter season the run off is con- 
trolled almost entirely by the temperature. The anuual aver- 
age run off is about 55 per cent o f  the annual precipitation, 
and varies inonthly between 200 :tad -100 per cent of the total 
iiionthly precipitation. While trying to explain to nipelf the 
large run off in the springtime uf from 2 to 4 times the 
monthly precipitation, I was let1 to consider the heavy corer- 
ing of snow and noted it as an accumulated precipitation heltl 
in cold storage, to be released l y  warm weather; sometimes 
its release is accelerated, nncl its volume is increasecl by warm 
rains. I n  March, 1900, the depth of snow on the grouncl was 
more than the average, and being very henry I thought to 
determine its water equivalent. I obtained a s:tmple by press- 
ing a cylinder down to the ground, cligging around the out- 
side, inserting a bottom of sheet metal anel lifting out the 
sau~ple. The result was entered on my iiionthly repeirt as a 
voluntary olwerrer, viz, RIitrch 17,  s11c)w un the ground, 38 
inches; water equivalent, 10.49 inches. By the 31st the sun 
had settled the snow iiearly one-half, and it was iuuch heavier; 
the measurenient gare 20 inches of snow and the equivalent 
water, 9.84 inches. I ha\v made more such gagiiigs Rince then, 
but not regularly. I have not usually Iuacle them systezuatic- 
ally, but only a t  wlint seeiuecl to be the end of the winter sea- 
son. I have described the niethocl t o  a number of others, but 
have never found one who hac1 heard of it or tried it. Of 
course, in some parts of the country, iuen have no opportunity 
to see a large accumulation of snow or the remainder of three 


